Researchers, publishers and representatives of funding agencies gathered at (February, 2016) to discuss the use of preprint publications in ASAPBio biology. It became clear through the discussion on Twitter with that #ASAPBio many were unclear as to the purpose of the meeting, how preprints could help or hinder junior scientists, or even what preprints are. As a postdoc attendee of the meeting, I would like to share some information and resources to help junior scientists decide for themselves whether submitting preprints are a worthwhile endeavor, and explain why I, and the lab I am currently part of, have decided to start publishing our papers on preprint servers when also submitting to traditional journals.
What's a preprint?
A preprint is a manuscript in a finished form that has not yet been published in a traditional journal. It is essentially the document that you submit to a traditional journal for peer review, deposited on a server for anyone to access. The practice of publishing preprints is universal in the fields of physics and mathematics since the creation of the ArXiv preprint server in 1991, but the biological sciences have been slower to take up the preprint archiving model 1, 2 . A biological sciences preprint server, bioRxiv, is already in existence, and well used. At ASAPBio, Paul Ginsparg, founder of ArXiv, gave a keynote talk about the history of ArXiv which you can watch on the video stream. iBiology has also released a video with Youreka Science which explains what preprints are. Preprint publication, it has been proposed, could accelerate the dissemination of work and the pace of discovery 3 (also in preprint format!).
What is being asked of the community?
There were many discussions on social media surrounding the ASAPBio meeting and aspects of scientific publishing; so many, in fact, that the original intention of the meeting was in danger of being drowned out in the noise. The focus of this meeting, like this paper, was to convince scientists to submit publications to preprint servers such as bioRxiv, before or at the same time as submission to a traditional journal of choice: adding a small step to the normal publication workflow. The goal of the meeting was to make sure that as many barriers as possible to that process could be removed, at journals, funding agencies and within the culture of biomedicine.
Why will I (as a junior scientist) preprint?
From the perspective of a junior scientist, there are several reasons that have convinced me to deposit my publications as preprints in the future (and, incidentally, have also convinced my current lab to do the same).
Disseminating research
Preprints are another opportunity, along with talks, seminars, public lectures and blog posts, to disseminate my work. Because preprints are free and open, I can share it on websites, through social media, to researchers in other countries, to friends and family. Being able to share my work for discussion has always been useful both for improving my science and also for letting people hear about my work. The work can be shared immediately, and can be useful for others to consider in the context of their own work, whilst traditional peer review is taking place. It adds to, and does not detract from, my productivity as a scientist.
Evidence of productivity
Preprints provide evidence of productivity on applications for grants, fellowships, and jobs. Throughout various points of training, there are markers for junior scientists where they need publications to pass to the next phase or receive funding, and the time taken to publish is affecting the time junior scientists spend in training positions. For example, I have heard recommendations that postdocs should apply for a K99/R00 mechanism in the second year of their postdoctoral work, which directly contradicts the expectation that a first-author publication from that work is invariably required to achieve a good score. I have heard similar expectations exist in various funding mechanisms for trainees, through to the NSF Graduate Research Fellowship Program that undergraduates and early graduate students are eligible for. Indeed, with publication requirements for graduating from PhD programs, and, increasingly, an expectation that undergraduates will have publications for graduate fellowships or even applying to graduate school, trainees are taking longer in training positions, or taking time out after undergraduate degrees to work as technicians, simply waiting for publications to be accepted. Preprints give a marker of productivity and moving towards publication that could relieve pressure at this point and subsequently reduce unnecessary time in training. What was most encouraging at ASAPBio (especially as I had the good fortune be in the subgroup on the role of funding agencies with representatives from EMBO, HHMI, NIH, NSF and the Wellcome Trust) was that funding agencies were on board with recognizing a preprint as a product. Representatives from EMBO suggested that they already informally uses these kinds of markers for renewing postdoctoral fellowship applications, because they do not think it is reasonable to expect postdocs to have published by the time of renewal. The NIH Biosketch potentially already allows for these kinds of products to be included as evidence 4 , although clarification on this is needed and the NIH is due to issue a statement in March. Moving forward the hope is that these products will be more commonly recognized as a marker of productivity and progression, rather than relying on the stop-and-start flow of accepted publications.
Personal perspective I will lay out my bias here, however. I try to make the conscious decision, when it is mine to make, not to join the impact factor dance in publishing (when I have done so, it has been at points when it has been worth a try for applications, or with collaborators who feel similarly pressured to do so). To me, it makes sense to have a publicly available work that I can solicit feedback on, and then also submit the paper to a journal which I think fits and more importantly, which I think will accept it without much hassle, but which I think will reach the audience for which it is intended. I do this not only because of personal preference (I certainly realize it is an idealistic way of publishing) but because there are many, many postdocs with excellent publications, many in high impact factor journals, competing desperately for jobs and I truly don't see it being worth the effort, and just want to publish consistently and regularly. The metric of the impact factor has become inflated; and the devolution of decision making on what makes good science to the realm of a few journals and the sheer number of applicants for positions could be resulting in fewer papers actually being read, because reviewers simply can't read everything from everyone (for commentary and thoughts on this please see relevant discussions on the subject e.g. 5-7). A preprint can give the most recent snapshot of your work and productivity (as your most recent publication could easily be work that's 2 years old) and could be a useful product in actually evaluating someone's science directly as part of an application, if reviewers have time to read only a selection of your work. Arguably, a work that has not been through the peer review process and is recent can give a much more realistic snapshot of you as a scientist.
What are the reasons not to preprint?
Philosophical reasons given against preprinting generally revolve around: questions of whether they are recognized products or markers of productivity; the possibility of being scooped; and settling the issue of who has priority over a novel discovery.
To these, my simple answer was to talk to a physicist. I happened to see a tenured colleague from the physics department at Tufts on my return and explained what ASAPBio was about. When they asked why biologists don't use preprints, and I gave the answers above, they replied that those were precisely the reasons they use preprints. In grants and tenure review, people recognize that the publication process is not under your control, but producing finished manuscripts and depositing them on a server, where they can be read, and then letting the publication process take its course is taken as an obvious part of the continuing process of science. In terms of being scooped, the manuscript has a DOI and is publicly available, and my physicist colleague told me they use preprints to explicitly avoid being scooped. In terms of priority of discovery, I have to agree with the view that publishing preprints by itself isn't going to resolve or cause such disputes, unless the field decides to ignore contextual evidence for work in a scientific discovery. I must declare that establishing priority of discovery is not a personal goal, or certainly not one I am particularly concerned about in science, and so am perhaps not the best person to answer to that point, but there is a commentary piece at ASAPBio that directly addresses this topic.
In more practical terms, not all journals will accept preprints, but the vast majority do, with the exception of Cell Press, who publicly stated that preprints were possible to submit only through a vague, non-transparent process of contacting the editor to discuss the matter, with the caveat that the preprint should not have "been noticed" by the field. That they took this opportunity in front of an audience of junior scientists in particular was very surprising, especially as many of the other high impact factor journals, such as Science, Nature, PNAS, PLoS and others as described here in this list on Wikipedia will accept preprints. Indeed a group of publishers have drafted a statement actively encouraging the use of preprints and one of the commentary pieces for ASAPBio came from Genetics and G3 on the synergy that preprints and traditional publications could create. I will state here again for clarification that although there was an active discussion about post-publication peer review and extending that to the end of journals altogether, that was only one of the many areas of discussion and not the goal of the meeting, despite what might have been the impression.
There was also some discussion about health sciences, and publishing data that may give false hope to patients or be damaging if made publically available prior to peer review. On this point I will simply refer to Stephen Curry's piece in the Guardian on the Zika virus, and the apparent embrace of open research in that context. We could well ask, why is this not the case for all research, not just for Zika, and recently, Ebola? The consensus at the meeting seemed to be that it was more, not less, important for medical research to be disseminated openly and rapidly. There have however been recent conflicts over the concept of "research parasitism" and data sharing in the medical literature 8 and the battle for open data in the health sciences is a problem in itself. However I would argue that if you have submitted a piece for publication in a journal, then you are confident of those results and there shouldn't be any serious harm (or any errors may be spotted more quickly, potentially) in a preprint of the article.
This comes down to a lot of what people seem to fear: which is that the literature will be overwhelmed with junk. David Stern wrote a commentary directly addressing this; essentially, it is very unlikely that people who publish junk will be rewarded for doing so. The peer review process is not perfect -no peer review process, to my eyes, is perfect -but added opportunities for review, dissemination, and replication can surely only benefit the scientific process. In addition, as Stern points out, your name is your brand and if you publish junk, your brand will be associated with junk. I would never (consciously) publish junk just to have a piece available and especially not in such an incredibly open and public format. The risks associated with doing so would be too great compared to depositing work I would stand behind publicly.
What next?
I have told you what I am doing and given my opinion and position after attending the meeting; but this is only to encourage more discussion. I and others, such as Samuel L. Díaz-Muñoz who wrote this commentary on a practical guide for young scientists, and James Fraser who wrote a commentary from the perspective of a junior faculty member, are interested in finding out what our community needs or wants, and hopes or fears about preprints. My impression is that firstly most people have not heard about preprints; my second is that there are some misconceptions about what they (and this meeting) were about. I hope this piece has given some clarification on these points but I am aware of my romantic disposition towards doing my science and am also in an environment and field where I don't feel that some of the pressures people are most concerned about apply.
I am also not a fan of the current push towards "people not projects" as a model that should define biomedical research. Whilst there can be a place for such models, to help those who thrive in that kind of environment, we are pushing ever further into evaluating science on metrics and backgrounds of people, and looking less and less at the science itself. Preprints can provide evidence of the work and mind of the scientist in a more up-to-date fashion and, divorced from the impact factor of a particular journal, the work itself must be considered.
Ultimately I am excited about increasing the transparency and availability of science; increasing access to my work and enabling more discussion about its implications and improvement; and adding to the products that I can point to as evidence of my scientific endeavors in an attempt to reduce the time spent simply waiting around for publications to come out before applying for jobs and grants. Science is a continuous and reformative process and to me there is a great value in having science openly available for critique as well as having close scrutiny enforced through various models of peer review.
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This article is largely written as a meeting report and an opinion piece. But it is particularly timely and important to have the voices of young scientists (like McDowell), especially in essay form. Junior scientists are suffering the most from the current publication system. But they also are the most vulnerable in their careers to managing any changes that might be introduced. They are also the ones who will inherent any new science communication system that will be built. Thus, junior scientists (not just senior scientists like myself) should be given the opportunity to write articles on this matter, such as the thoughtful piece by McDowell. The general message is that preprints are manageable and adaptation to a world of preprints and journals is not hard and indeed very welcome by junior scientists. I need not micromanage the content of this article with my review, especially as the information is accurate and the boundary between opinion and information is well defined. There is a lot of interesting material here in the piece, including McDowell's discussion of the dilemma of the K99 NIH and publication (and how preprints might help) and the subject of scientific priority. Needhi Bhalla (another referee) also raised points of discussing more about journal submissions in the physics community. Paul Ginsparg discussed this point in his ASAPbio talk and you can download his slides next to his talk on the agenda (or also watch his talk): http://asapbio.org/meeting-information/schedule-location But to quote from his slide 13:" '07-'14 data (HEP): > 80% with journal ref; vast majority of rest subject to some form of review (conf proceedings, theses, lecture notes)". Thus the vast majority of work going to arXiv goes to journals and the remainder also are mostly subject to some form of peer review. The same scenario is likely to happen in biology.
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